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(54) METHOD FOR MANUFACTURING FOAMED LAMINATED SHEET FOR INTERIOR FINISHING 
MATERIAL OF AUTOMOBILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a foamed laminated sheet for an 
interior finishing material of an automobile excellent in moldability without bringing about a problem, such 
as heating scum breakage at the time of molding, forming, etc., by holding a heat resistance and 
lightweight properties, and improving a laminated state of non-foaming layers and to provide a foamed 
laminated sheet for the interior finishing material of the automobile obtained by the method. 
SOLUTION: The method for manufacturing the foamed laminated sheet for the interior finishing material of 
the automobile includes the steps of cooling down this foamed sheet until its temperature decreases 
below a heat deformation temperature (HDT) in the foamed laminated sheet to which the non-foaming 
layer which uses thermoplastic resin as a substrate resin is laminated on double-sides of the foamed 
sheet which uses a heat resistant resin as a substrate resin, and then stacking the non-foaming layers. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

CCIaim(s)] 
[Claim 1] 

A manufacturing method of a foaming lamination layer sheet for automotive interior materials laminating this non- 
foaming layer in a foaming lamination layer sheet in which a non-foaming layer which uses thermoplastics as base 
material resin was formed in both sides of a foaming sheet which uses heat resistant resin as base material resin 
after this foaming sheet reaches below heat deflection temperature (HDT). 
[Claim 2] 

A manufacturing method of the foaming lamination layer sheet for automotive interior materials according to claim 1 
characterized by laminating a non-foaming layer after said foaming sheet reached below heat deflection temperature 
(HDT), and also after recuperating itself for 10 hours or more. 
[Claim 3] 

A manufacturing method of the foaming lamination layer sheet for automotive interior materials according to claim 1 
or 2 characterized by laminating a non-foaming layer after said foaming sheet reached below heat deflection 
temperature (HDT), and also after carrying out accelerating curing for 10 hours or more. 
[Claim 4] 

A manufacturing method of the foaming lamination layer sheet for automotive interior materials according to claim 1 
or 2 characterized by laminating a non-foaming layer after cooling said foaming sheet radiationally automatically in 
the atmosphere and recuperating itself one week or more. 
[Claim 5] 

A manufacturing method of a foaming lamination layer sheet for automotive interior materials given [ according to 
claim 1 to 4 ] in any 1 paragraph given base material resin which constitutes a foaming core layer is conversion 
polyphenylene ether system resin. 
[Claim 6] 

A manufacturing method of a foaming lamination layer sheet for automotive interior materials given [ according to 
claim 1 to 5 ] in any 1 paragraph, wherein base material resin of a non-foaming layer which comprises thermoplastics 
consists of conversion polyphenylene ether system resin. 
[Claim 7] 

A manufacturing method of a foaming lamination layer sheet for automotive interior materials given [ according to 
claim 1 to 6 ] in any 1 paragraph, wherein base material resin by the side of in the car [ of a non-foaming layer ] 
consists of conversion polyphenylene ether system resin and base material resin of a vehicle exterior consists of 
improved heat-resistant polystyrene system resin. 
[Claim 8] 

A foaming lamination layer sheet for automotive interior materials obtained with the any 1 paragraph description 
method according to claim 1 to 7. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the manufacturing method of the foaming lamination layer sheet for automotive interior 
materials obtained by forming a non-foaming layer in both sides of an extrusion-foaming sheet. 
It is related with the foaming lamination layer sheet for automotive interior materials obtained from the 
manufacturing method of the foaming lamination layer sheet for automotive interior materials and it excellent in heat 
resistance, lightweight nature, and molding workability in detail. 



[0002] 

[Description of the Prior Art] 

What [ laminated urethane foam as an automotive interior material conventionally to the substrate which makes 
foamed thermoplastic resin a subject ], What fabricated the lamination layer sheet which laminated the non-foaming 
layer of the styrene maleic anhydride copolymer to the upper and lower sides of the foaming layer of a styrene 
maleic anhydride copolymer in desired shape is used widely. There is the feature that those automotive interior 
materials are lightweight, their adiathermancy is high, and molding workability is excellent. 
[0003] 

However, when the above conventional automotive interior materials were exposed to the elevated temperature for a 
long time, since heat resistance was insufficient, they might generate problems, such as a front section hanging down 
by prudence, or producing a (heat sag) and modification. 
[0004] 

Then, in order to solve these problems, the automotive interior material which used inorganic glass fiber and the 
composite material of the plastic as the base has come to be used. However, in this composite material, although the 
quality of heat resistance is maintainable, since a weight saving was not able to be attained and also glass fiber was 
used, there was a problem that recycling efficiency was bad and became a high cost. 
[0005] 

In order to solve such a problem, to both sides of the conversion polyphenylene ether system resin (it is described 
as the following "conversion PPE system resin") foaming core layer which is lightweight and has heat resistance. 
The foaming lamination layer sheet for automotive interior materials using the foaming lamination layer sheet which 
laminated the conversion PPE system resin non-foaming layer is proposed (JP,4~11 1 62, U). The foaming lamination 
layer sheet for automotive interior materials using conversion PPE system resin is excellent in heat resistance, since 
it is lightweight, is presupposed that it improves hanging down by the modification and prudence under an elevated 
temperature etc., and has appeared on the market in the commercial scene by the heat resistance and lightweight 
nature as an automotive interior material in recent years. 
[0006] 

It explains briefly [ below ] about the process of the fabricating operation of such a foaming lamination layer sheet 
for automotive interior materials. After [ constant time progress ] compression molding of the foaming lamination 
layer sheet for automotive interior materials cut out by the constant dimension is carried out with a heating furnace. 
However, even if the heater control of a heating furnace has many ambiguous things, for example, it is a case where 
the temperature change of the circumference by a season, etc. arise, it is few, and often becomes with some fault 
heating, the interface of a foaming layer-non-foaming layer or the foaming cell inside a foaming layer is torn, and 
foam breaking (cave) produces the device with a temperature correction circuit. When this foam breaking resulted 
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broadly, the shrinkage characteristics of the foaming lamination layer sheet were lost, hanging down by prudence 
arose, and the technical problem of the trouble of contacting the heater in a heating furnace occurring occurred. 
[0007] 

Since the thickness of the Plastic solid acquired even if die pressing of the sheet which foam breaking produced 
irregularly was carried out and it carried out it becomes scarce easily although shaping is carried out when it is 
accepted in part and foam breaking arises, Shape was bad, and when exposed into a hot (for example, not less than 
80 **) atmosphere for a long time, it had a tendency of being easy to change the portion which has flex shape, and a 
portion (for example, front section) with a large extension rate at the time of shaping. 
[0008] 

[Problem(s) to be Solved by the Invention] 

The adhesive property of the foaming layer and non~foaming layer in the foaming lamination layer sheet for 
automotive interior materials is good, and the shape after shaping is good, to such a technical problem, in order to 
obtain a product with heat-resistant rigidity, various trials have been carried out, but the actual condition is that the 
method which may still be satisfied is not proposed. 
[0009] 

This invention relates to a foaming lamination layer sheet for automotive interior materials which made heat 
resistance and lightweight nature hold, and was excellent in molding workability, and a manufacturing method for the 
same in view of the above-mentioned **** actual condition. 
[0010] 

[Means for Solving the Problem] 

This invention persons are excellent in adhesive strength of a foaming layer and a non-foaming layer about a foaming 
lamination layer sheet for automotive interior materials, . And as a result of inquiring wholeheartedly in order to 
suppress heating foam breaking at the time of a fabricating operation, make a foaming sheet below into heat 
deflection temperature (HDT) of base material resin after formation of an extrusion foaming sheet. After becoming 
heat deflection temperature (HDT), it traced that a fixed neglect (care of health may be called below) period was 
required. [ give / extruding a foaming sheet, and a foaming agent beginning to fall out from immediately after into the 
atmosphere, and being cooled below at heat deflection temperature (HDT), and also / namely / a curing period ] By 
improving a dispersion state of an uneven foaming agent in inside of a foaming sheet, it found out that lamination of a 
stable non-foaming layer was attained. 
[0011] 

It came to complete this invention by having found out that a foaming lamination layer sheet for automotive interior 
materials which adhesive strength improves and problems, such as heating foam breaking at the time of a fabricating 
operation, do not produce by improvement of a laminating condition of such a non-foaming layer was obtained. 
Namely, this invention 

(1) In a foaming lamination layer sheet in which a non-foaming layer which uses thermoplastics as base material resin 
was formed in both sides of a foaming sheet which uses heat resistant resin as base material resin, A manufacturing 
method of a foaming lamination layer sheet for automotive interior materials characterized by laminating this non- 
foaming layer after this foaming sheet reaches below heat deflection temperature (HDT). (Claim 1), 

(2) A manufacturing method of a foaming lamination layer sheet for automotive interior materials given in (1) 
characterized by laminating a non-foaming layer after said foaming sheet reached below heat deflection temperature 
(HDT), and also after recuperating itself for 10 hours or more. (Claim 2), 

(3) A manufacturing method of a foaming lamination layer sheet for automotive interior materials (1) or given in (2) 
characterized by laminating a non-foaming layer after said foaming sheet reached below heat deflection temperature 
(HDT), and also after carrying out accelerating curing for 10 hours or more. (Claim 3), 

(4) A manufacturing method of a foaming lamination layer sheet for automotive interior materials (1) or given in (2) 
characterized by laminating a non-foaming layer after cooling said foaming sheet radiationally automatically in the 
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atmosphere and recuperating itself one week or more. (Claim 4), 

(5) A manufacturing method of a foaming lamination layer sheet for automotive interior materials of any 1 statement 
given in (1) - (4) given base material resin which constitutes a foaming core layer is conversion polyphenylene ether 
system resin. (Claim 5), 

(6) A manufacturing method of a foaming lamination layer sheet for automotive interior materials of any 1 statement 
given in (1) - (5) in which base material resin of a non-foaming layer which comprises thermoplastics is characterized 
by consisting of conversion polyphenylene ether system resin. (Claim 6) 

(7) A manufacturing method of a foaming lamination layer sheet for automotive interior materials of any 1 statement 
given in (1) - (6), wherein base material resin by the side of in the car [ of a non-foaming layer ] consists of 
conversion polyphenylene ether system resin and base material resin of a vehicle exterior consists of improved 
heat-resistant polystyrene system resin. (Claim 7) 

(8) Foaming lamination layer sheet for automotive interior materials obtained with any 1 description method given in 
(1)-(7). (Claim 8) 

It is alike and is related. 
[0012] 

[Embodiment of the Invention] 

Next, the example of the foaming lamination layer sheet for automotive interior materials concerning this invention 

and its manufacturing method is explained in detail based on a drawing. 

[0013] 

Drawing 1 is a mimetic diagram of the foaming lamination layer sheet 10 for automotive interior materials concerning 
this invention showing composition [ like ] 1 operative condition, About the foaming sheet 1 1 which uses as base 
material resin the heat resistant resin used as a foaming core layer, this foaming sheet became below heat deflection 
temperature (HDT) (for example, accelerating curing was carried out for 10 hours or more, or). After cooling 
radiationally automatically in the atmosphere, the non-foaming layer (the in~the-car side non-foaming layer 12 and 
the vehicle exterior non-foaming layer 13) which uses thermoplastics as base material resin is laminated by both 
sides of this foaming layer, and the allophone prevention material 14 is laminated by the upper surface of the vehicle 
exterior non-foaming layer 13. The skin material 16 is laminated by the upper surface of the in-the-car side non- 
foaming layer 12 via the hot~melt-adhesive resin layer 15. 
[0014] 

Drawing 2 is other mimetic diagrams of the foaming lamination layer sheet 10 for automotive interior materials 
concerning this invention showing composition [ like ] 1 operative condition, The foaming sheet 1 1 which uses as 
base material resin the heat resistant resin used as a foaming core layer, After this foaming sheet reaches below 
heat deflection temperature (HDT), the non-foaming layer (the in-the-car side non-foaming layer 12 and the vehicle 
exterior non-foaming layer 13) which uses thermoplastics as base material resin is laminated by both sides of this 
foaming layer, and the allophone prevention material 14 is laminated by the upper surface of the vehicle exterior 
non-foaming layer 13 via the adhesives layer 17. The skin material 16 is laminated by the upper surface of the in- 
the-car side non-foaming layer 12 via the hot-melt-adhesive resin layer 15. 
[0015] 

The foaming sheet 1 1 used as a foaming core layer is a layer used as the base of an automotive interior material, and 
since heat resistance and a moldability consist of good resin, a heat-resistant high automotive interior material can 
fabricate it easily. Since this foaming sheet 1 1 is a foaming layer, it is lightweight and excels in adiathermancy, and 
since it is low-density, an operating resin amount can be managed with a small quantity, and it has cost 
competitiveness. 
[0016] 

Any resin known by the person skilled in the art can be used for it under the condition that the heat resistant resin 
used as base material resin of the foaming sheet 11 of this invention has heat resistance. If it illustrates, a styrene 
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acrylic acid copolymer, a styrene rnaleic anhydride copolymer, Heat-resistant polystyrene system resin, such as a 
styrene itaconic acid copolymer (heat-resistant PS system resin); The blended body of polystyrene system resin (PS 
system resin), such as polystyrene, or heat-resistant PS system resin, and polyphenylene ether (PPE), To PPE, 
styrene. Conversion polyphenylene ether system resin, such as styrene phenylene ether copolymers, such as a graft 
polymerization thing which carried out the graft (conversion PPE system resin); it is polyester resin etc. which are 
illustrated with polycarbonate resin; and polybutylene terephthalate, or polyethylene terephthalate. 
[0017] 

These resin is suitable for the automotive interior material which can bear indoor and outdoor temperature 
environment and requires modification by temperature for this invention from few things. Two or more sorts can also 
be used for these resin. A foaming sheet may laminate two or more kinds of foaming layers, and may make them a 
sheet shaped. 
[0018] 

When conversion PPE system resin is used as base material resin of a foaming sheet also in the above-mentioned 
heat resistant resin, it excels in quality, such as heat resistance and rigidity, and also is desirable at processability 
and the point that manufacture is easy. 
[0019] 

As PPE used for conversion PPE system resin, For example, poly (2,6-dimethylphenylene-1 ,4-ether), Poly (2~ 
methy|-6~ethylphenylene-4-ether), poly (2,6-diethylphenylene 1 ,4-ether), Poly (2, 6~diethylphenylene-1 ,4-ether), poly 
(2-methyl-6-n~propylphenylene-1,4-ether), Poly (2-methy|-6~n-butylphenylene-1 ,4-ether), Poly (2-methyl-6-Krol 
phenylene~1,4-ether), poly (2-methyl-6-bromine phenylene-1 ,4-ether), poly (2-ethyl~6-Krol phenylene-1 ,4-ether), 
etc. are mentioned, and these are independent, or are combined two or more sorts, and are used. 
[0020] 

PS system resin which forms PPE system resin and mixed resin is resin which uses styrene or its derivative, for 
example, alpha-methylstyrene, 2,4-dimethylstyrene, mono- KURORU styrene, dichloro styrene, p-methylstyrene, 
ethylstyrene, etc. as the main ingredients among conversion PPE system resin. Therefore, PS system resin may be 
the copolymer made by carrying out copolymerization not only to the homopolymer which consists only of styrene or 
a styrene derivative but to other monomers. 
[0021], 

As an example of a polymerization and the styrene monomer which carries out graft polymerization preferably, 
styrene, alpha-methylstyrene, 2,4-dimethylstyrene, mono- KURORU styrene, dichloro styrene, p-methylstyrene, 
ethylstyrene, etc. are raised to PPE system resin, for example. Even if these are independent, they can be used also 
in two or more sort combination. Among these, styrene is preferred from flexibility and a point of cost. 
[0022] 

As a manufacturing method of the foaming sheet 1 1 used as base material resin, heat resistant resin, Two or more 
sorts of mixed resin, and the resin which added various kinds of additive agents with an extrusion machine Melting 
and kneading, After adjusting a foaming agent to press fit and the foaming optimal temperature under high 
temperature high pressure and extruding to a low pressure zone (usually inside of the atmosphere), the method of 
fabricating to a sheet shaped by extending according to the purpose with a mandrel etc. is preferred, but it is not 
limited to this but how [ any ] it is known by the person skilled in the art can be adopted. 
[0023] 

As a foaming agent used in manufacture of the foaming sheet 11 of this invention, butane, Hydrocarbon, such as 
propane, pentane, a methyl chloride, dichloromethane, chlorophloromethane, a dichloroethane, and 
dichlorodifloroethane, halogenated hydrocarbon, etc. are mentioned, and it may be used combining them. In base 
material resin of the foaming sheet 1 1 used in this invention, a cellular regulator, a shock-proof improving agent, 
lubricant, an antioxidant, an antistatic agent, paints, etc. can be added if needed. 
[0024] 
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As base material resin used for the foaming sheet 1 1 of this invention, when using conversion PPE system resin, As 
a phenylene ether ingredient, 65 to 25 weight section desirable still more preferably as 35 to 75 weight section, and a 
styrene component, 62 to 42 weight section is good [ as 35 to 60 weight section, and a styrene component ] as a 
phenylene ether ingredient as 38 to 58 weight section, and a styrene component as a phenylene ether ingredient 
especially preferably 65 to 40 weight section. It is in the tendency for heat resistance to be inferior when there is 
little mixing ratio of PPE system resin, and when there is much mixing ratio of PPE system resin, there is a tendency 
for the viscosity at the time of a heating flow to rise, and for foaming to become difficult. 
[0025] 

It is preferred that three to 20 times and also five to 15 times, and a cell diameter are [ the thickness of the foaming 
sheet 1 1 / 0.05 to 0.9 mm and also 0.1-0.7 mm, and the rate of a closed cell of 1-5 mm and also 1.5-3.5 mm, and 
expansion ratio ] not less than 70% and also not less than 80%. The thickness of the foaming sheet 11 may be inferior 
to intensity and adiathermancy in it being less than 1 mm, and it may not be suitable as a foaming lamination layer 
sheet for automotive interior materials. On the other hand, since heating at the time of a fabricating operation is not 
easily transmitted to the central part of the thickness direction of the foaming sheet 1 1, therefore sufficient heating 
cannot be performed when exceeding 5 mm, forming shape may worsen. 
[0026] 

If cooking time is lengthened in order to perform sufficient heating, foam breaking etc. may arise in the interface of 
the foaming sheet 1 1, or an internal foaming cell, and a thing permissible as a product may become is hard to be 
obtained. When expansion ratio is less than 3 times, it is inferior to pliability, and is easy to produce breakage by 
bending etc., and there are few effects of a weight saving. When expansion ratio exceeds 20 times, intensity falls and 
there is a tendency for a moldability to fall, by being hard to heat to the central part. When a cell diameter is 0.05 
mm or less, sufficient intensity is hard to be obtained, and when it is 0.9 mm or more, there is a tendency inferior to 
adiathermancy. When the rate of a closed cell is 70% or less, while it is inferior to adiathermancy and rigidity, it 
becomes difficult to obtain the secondary expansion ratio made into the purpose with heating at the time of a 
fabricating operation, and there is a tendency inferior to a moldability. 
[0027] 

As for the quantity of the residual volatile constituent which forms the foaming sheet 11,1 to 5 % of the weight and 
also 2 to 4 % of the weight are preferred to foaming layer full weight. When a residual volatile constituent is less than 
1 % of the weight, secondary expansion ratio may be unable to become low too much, and may be unable to fabricate 
good, when a residual volatile constituent exceeds 5 % of the weight, it is air between non-foaming layers — it may 
be generated by the ball or the dimensional stability by temporality may worsen. Although the quantity of a residual 
volatile constituent may be measured with gas chromatography, it usually heats a foaming layer sample in the 
temperature requirement below decomposition temperature above the temperature which conversion PPE system 
resin begins to soften, fully volatilizes a volatile constituent, and is measured according to the weight differences 
before and behind heating. 
[0028] 

After cooling or neglecting the method of manufacturing the foaming lamination layer sheet in this invention until it 
extrudes a foaming sheet and below heat deflection temperature becomes by the inside of the atmosphere, or the 
atmosphere middle class of other gases, it is the method of laminating a non-foaming layer to both sides of a foaming 
sheet. Although cooling or neglect is possible the inside of this, and under ordinary pressure, decompression, and 
application of pressure, cooling or neglect in the atmosphere of ordinary pressure is the easiest, and since it is 
cheap, it is desirable. Although time for this foaming sheet to become below the heat deflection temperature (HDT) 
of base material resin should just pass, time after carrying out foaming sheet forming, until it laminates a non- 
foaming layer, After this foaming sheet reaches below the heat deflection temperature (HDT) of base material resin, 
it is preferred to neglect it for 10 hours or more (in this invention, it may call it care of health to carry out fixed time 
neglect). It is more preferred to provide one week or more as curing time for obtaining the stable foaming sheet. For 
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example, about two weeks is preferred and about three weeks is the most preferred two weeks or more, for example. 
[0029] 

In order to shorten curing time of a foaming sheet, accelerating curing in a desirable temperature near heat 
deflection temperature is [ below heat deflection temperature ] preferred above ordinary temperature. If such 
accelerating curing is performed, it is also possible to shorten the stability which is equal to the stability of the 
foaming sheet obtained by the curing time for about two weeks or two weeks or more in about 10 hours for about 
several hours, for example. In this invention, the care of health of those other than care of health other than care of 
health in the atmosphere under ordinary temperature and ordinary pressure, ordinary temperature, and/or ordinary 
pressure is called accelerating curing. 
[0030] 

On the other hand, if immediately after the extrusion of a foaming sheet etc. forms a non-foaming layer before 
reaching below the heat deflection temperature (HDT) of base material resin, The foaming agent which exists 
between a foaming sheet and a non-foaming layer and which carried out uneven distribution will spoil an adhesive 
property, and the adhesive strength of a foaming layer and a non-foaming layer falls, and exfoliation of an adhesion 
interface and destruction of a foaming cell occur in the heating process at the time of a fabricating operation, and it 
becomes impossible to acquire a good Plastic solid. 
[0031] 

Next, the foaming lamination layer sheet 10 for automotive interior materials concerning this invention, After taking 
said one of curing methods, as a laminating method with the non-foaming layer (the in-the-car side non-foaming 
layer 12 and the vehicle exterior non-foaming layer 13) which uses the foaming sheet 1 1 and thermoplastics as base 
material resin, Direct extrusion of the resin fused by the T die on the surface of the heat laminating method to which 
the foaming sheet 1 1 surface is made to carry out thermal melting arrival of the film using a hot calender roll, and 
the foaming sheet 1 1 is carried out, and there are extrusion laminating method etc. which fabricate a film on the 
foaming sheet 1 1 surface. 
[0032] 

In laminating more than a bilayer to a foaming sheet surface, On the surface of the vehicle exterior non-foaming 
layer 13 at the same time it makes the non-foaming layer (the in-the-car side non-foaming layer 12 and the vehicle 
exterior non-foaming layer 13) which used extrusion laminating method for both the surfaces of the foaming sheet 
1 1, and was extruded from the T die laminate as a secondary layer eye, Although the hot melt adhesive layer 15 is 
stuck to the surface of the allophone prevention material 14 or the in-the-car side non-foaming layer 12 by pressure 
and the method of laminating the skin material 16 is suitable for it as the third layer as a secondary layer eye, it is 
not limited to this but how [ any ] it is known by the person skilled in the art can be adopted. 
[0033] 

Next, it is preferred to control a motion of a foaming layer by this invention by choosing an in-the-car outside non- 
foaming layer in order to control modification when the temperature of the automobile interior of a room changes and 
to attain stabilization of the Plastic solid shape at the time of shaping. 
[0034] 

As base material resin of the non-foaming layers 12 and 13, it is preferred that softening temperature is lower than 
base material resin of the foaming sheet 1 1 . It is more preferred that heat deflection temperature is lower than base 
material resin of the foaming sheet 1 1 not less than 10 **. Namely. [ whether the softening temperature of base 
material resin of the non-foaming layers 12 and 13 is higher than the softening temperature of base material resin of 
the foaming sheet 11, and ] Or when same and it heats to an elevated temperature to the grade which permeates 
the nonwoven fabric layer in which base material resin of the non-foaming layers 12 and 13 carries out melting 
softening, and which is used as a skin material, there is a tendency to be easy to generate that the cell which forms 
the foaming sheet 1 1 will break. On the other hand, without having unnecessary influence on the foaming sheet 11, 
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for example, in being low not less than 10 **, softening temperature becomes possible [ acquiring the stable adhesive 
property of a non-foaming layer and a nonwoven fabric layer ], and its softening temperature of base material resin 
of the non~foaming layers 12 and 13 is more preferred than the base material resin which constitutes the foaming 
sheet 1 1 . 
[0035] 

In order not to give a damage to the foaming sheet 1 1 surface, the adhesive property of a foaming layer and a non- 
foaming layer also improves. If it does in this way, when sticking by pressure the non-foaming layer in the state 
where base material resin was fused as a method of laminating a foaming layer, a non-foaming layer, and a nonwoven 
fabric layer, in the state where it put by the foaming layer and the nonwoven fabric layer, for example, the foaming 
lamination layer sheet which has a very good adhesive property is obtained. 
[0036] 

As thermoplastics used for the non-foaming layers 12 and 13, Although heat-resistant PS system resin, denaturation 
PPE system resin, a polypropylene regin, polyethylene terephthalate (PET) system resin, polyamide (nylon) system 
resin, etc. are mentioned, and these are independent, or two or more sorts are combined and it is used, When using 
denaturation PPE system resin as the foaming sheet 1 1, denaturation PPE system resin and heat-resistant PS 
system resin are preferably used from an adhesive viewpoint with this resin layer. 
[0037] 

As the in-the-car side non-foaming layer 12, denaturation PPE system resin is used preferably. As denaturation PPE 
system resin, like the case of the above-mentioned foaming sheet 1 1, PPE system resin, The monomer which makes 
a styrene system compound a subject, or its polymer performs denaturation by a polymerization or mixing, For 
example, a mixture with the PPE-styrene copolymer which polymerized the styrene monomer, this copolymer, PS 
system resin, or PPE system resin, the mixture of that copolymer, PPE system resin, and PS system resin, etc. are 
mentioned to mixed resin of PPE system resin and PS system resin, and PPE system resin. Among these, mixed 
resin of PPE system resin and PS system resin is preferred from points, like manufacture is easy and there is. 
[0038] 

The example of the example of these PPE(s) system resin, PS system resin, or a styrene monomer, illustration of a 
desirable thing, PS system resin, a styrene monomer, and the monomer that can be polymerized, the reason for using 
it, etc. are the same as that of the case where it explains in the foaming sheet 1 1. However, shock-resistant PS 
system resin, such as a styrene butadiene copolymer represented with HIPS, is added as a desirable example of PS 
system resin from the point that the shock-proof improvement effect of the non-foaming layers 12 and 13 is large. 
[0039] 

As base materia! resin used for the in-the-car side non-foaming layer 12, when using denaturation PPE system 
resin, what has the softening temperature beyond the heat-resistant evaluation temperature which considered the 
rise in heat of the automobile interior of a room is preferred. If the in-the-car side non-foaming layer 12 softens at 
heat-resistant evaluation temperature as the reason, it will be based on it becoming impossible to bear the work 
which controls a motion of the cell of the foaming sheet 11. 
[0040] 

When using the improved heat-resistant polystyrene system resin (heat-resistant PS system resin) as base material 
resin of the vehicle exterior non-foaming layer 13, like the case of the in-the-car side non-foaming layer 12, it has 
the softening temperature beyond heat-resistant evaluation temperature, and what has softening temperature lower 
not less than 10 ** than base material resin of the foaming sheet 1 1 is preferred. 
[0041] 

As heat-resistant PS system resin used, it is a copolymer of styrene or its derivative, and other monomers. Have a 
heat-resistant improvement effect and as styrene or its derivative, and a monomer that can be polymerized, For 
example, nitryl compounds, such as unsaturated carboxylic acid, such as maleic acid, fumaric acid, acrylic acid, 
methacrylic acid, and itaconic acid, or a derivative of those and its acid anhydride, acrylonitrile, and meta™ 
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acrylonitrile, or the derivative of those is mentioned. These may be used independently, may be combined two or 
more kinds and may be used. The styrene which has a heat-resistant improvement effect, or the derivative and a 
copolymerizable monomer is usually preferably used in 30 or less % of the weight of the range 40 or less % of the 
weight. 
[0042] 

What added and polymerized a synthetic rubber or synthetic rubber latex when polymerizing styrene or a styrene 
derivative, To for example, styrene butadiene copolymer s represented with high impact polystyrene (HIPS's) 
existence Shimo etc. It may be a copolymer with one or more monomers chosen from nitryl compounds, such as 
unsaturated carboxylic acid, such as maleic acid, fumaric acid, acrylic acid, methacrylic acid, and itaconic acid, or a 
derivative of those and its acid anhydride, acrylonitrile, and meta-acrylonitrile, etc. Among these, a styrene maleic 
anhydride system copolymer, a styrene acrylic acid series copolymer, a styrene methacrylic acid system copolymer, 
and acrylonitrile-butadiene-styrene copolymer are preferred from the heat-resistant improvement effect, flexibility, 
and the field of cost then. 
[0043] 

Heat-resistant PS system resin may be used independently, or may be combined two or more kinds. As 
thermoplastics which may blend heat-resistant PS system resin with other thermoplastics, may use it, and is 
blended, for example, VCM/PVC system resin, such as polyolefines, such as polystyrene, HIPS, polycarbonate, 
polyester, polyethylene, and polypropylene, and polyvinyl chloride, polyether ether sulfone, polysulfone, polyamide, 
those copolymers, etc. are raised. Among these, the field of that flexibility and uniform dispersion are possible then, 
that the shock-proof improvement effect of a non-foaming layer is large, and cost, etc. to HIPS is preferred. Being 
able to use a publicly known thing as HIPS, the content of a rubber composition is usually 1 to 1 5 % of the weight. 
[0044] 

Next, as for the thickness of the non-foaming layers 12 and 13 laminated by the foaming sheet 1 1, in the automotive 
interior material in this invention, 50-300 micrometers further 75-200 micrometers are preferred. When the thickness 
of the non-foaming layers 12 and 13 is thinner than 50 micrometers, intensity, rigidity, heat resistance, etc. are 
inferior, and in being thicker than 300 micrometers, it is in the tendency for the moldability of a lamination layer 
sheet to be inferior. 
[0045] 

independent [ in a shock-proof improving agent, a bulking agent, lubricant, an antioxidant, an antistatic agent, paints, 
stabilizer, a bad smell reduction agent, etc. ] if needed, when forming the non-foaming layers 12 and 13 — or two or 
more sorts may be combined and it may add. 
[0046] 

Since it becomes possible to increase lightfastness by coloring with colorant, such as paints, such as carbon black, 

when forming the non-foaming layers 12 and 13, in the car which has a sunroof, it is desirable. 

[0047] 

Adding a shock-proof improving agent to the base material resin which constitutes the non-foaming layers 12 and 
13, When conveying the time of the punching work at the time of heating the foaming lamination layer sheet 
produced by laminating the non-foaming layers 12 and 13 on the foaming sheet 1 1, making the 2nd order foam, and 
fabricating as an automotive interior material, and a lamination layer sheet and a Plastic solid, it is effective in 
preventing a crack of the non-foaming layers 12 and 13 etc. If the effect is demonstrated by mixing to base material 
resin as a shock-proof improving agent, it can be especially used without limitation. A shock-proof improving agent 
may be an ingredient which can demonstrate the shock-proof improvement effect by introducing that it is also by 
denaturation by polymerization into thermoplastics. For example, shock resistance can be given to the non-foaming 
layers 12 and 13 by using the base material resin which mixed what contains a shock-proof improvement ingredient 
like HIPS to PS system resin for a non-foaming layer. 
[0048] 
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The aliophone (drawing 2) prevention material 14 is formed in the surface of the vehicle exterior non-foaming layer 
13 via the adhesives layer 17, without passing the adhesives layer 17 (drawing 1) so that the automotive interior 
material concerning this invention may be illustrated to drawing 1 and 2. Since this aliophone prevention material 14 
has an aliophone preventive effect when base material resin is polyolefin system resin and is a film state thing, it may 
express it as an aliophone prevention film below. That is, when a car is equipped and this aliophone prevention film 
quenches in the car by an air conditioner etc., and although the aliophone generated during a run on an irregular road 
surface and the run by a sharp curve is prevented, it demonstrates an effect. 
[0049] 

Although the aliophone prevention material 14 may use a nonwoven fabric besides in the case of using an aliophone 
prevention film, by this invention, in any case, the number of 14 may be attached and it may explain, so that it may 
explain later. 

Polyolefin system resin and polyacetal system resin which are crystalline polymer which is excellent in sliding nature 
as base material resin of the aliophone prevention film 14 are preferred. The ease of film processing to cost, 
flexibility, and polyolefin system resin are preferred preferably. 
[0050] 

As polyolefin system resin used as base material resin of the aliophone prevention film 14, Homopolymers, such as 
low density polyethylene, high density polyethylene, and linear polyethylene, Ethylene propylene rubber, an ethylene- 
vinyl acetate copolymer, ethylene, and methacrylate, The copolymer of olefins, such as acrylate and a butene, and 
the monomer which can carry out copolymerization, The polyethylene system resin which consists of these mixtures, 
the homopolymer of propylene, The polypropylene regin which consists of copolymers of a propylene vinyl acetate 
copolymer, propylene, olefins, such as methacrylate, acrylate, and a butene, and the monomer that can carry out 
copolymerization, or these mixtures is preferred. In these, sliding nature is good and low density polyethylene with a 
material cost cheap moreover, high density polyethylene, linear polyethylene, gay polypropylene, or ethylene- 
propylene copolymerization is still more preferred. 
[0051] 

Since it becomes possible to increase lightfastness by coloring the aliophone prevention film 14 with colorant, such 

as paints, such as carbon black, in the car which has a sunroof, it is desirable. 

[0052] 

The method (drawing 1 ) of laminating as a method of laminating the aliophone prevention film 14 to the non-foaming 
layer 13, without passing the adhesives layer 17 and the method (drawing 2) of laminating via the adhesives layer 17 
are raised. 
[0053] 

When laminating via the adhesives layer 17, what has the work on which the non-foaming layer 13 and an aliophone 
prevention film are pasted up by chemical combination of an intermolecular force, a hydrogen bond, a covalent bond, 
etc. at least as an adhesives layer used is used. 
[0054] 

As an example of the adhesives layer 17, a vinyl acetate system, a cellulose type, acrylic, Thermoplastic adhesives, 
such as a polyamide system and a polyvinyl acetate system, a urethane system, Natural product system adhesives, 
such as elastomeric adhesives, such as thermosetting adhesives, such as a melamine system, a phenol system, an 
epoxy system, and acrylic, a chloroprene rubber system, a nitrile rubber system, and a silicone rubber system, starch, 
protein, and crude rubber, and hot melt adhesive are raised. As an example of hot melt adhesive, The thing which 
uses resin, such as a polyolefin system, a denaturation polyolefin system, a polyurethane system, an ethylene-vinyl 
acetate copolymerization resin system, a polyamide system, a polyester system, a thermoplastic rubber system, a 
styrene butadiene copolymer system, and styrene isoprene copolymer system **, as an ingredient is raised. 
[0055] 

In order to laminate the aliophone prevention film 14, without passing the adhesives layer 17 to the non-foaming 
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layer 13, it is preferred to use the allophone prevention film which consists of laminated films at the time shown 
below, for example. Namely, in the case where the non-foaming layer 13 which used heat-resistant PS system resin 
as the substrate is used, The two-layer laminated film which consists of a polyolefin-system-resin film polystyrene- 
system-resin film is used, This heat-resistant PS system resin is attached to the two-layer laminated film 
concerned to the non-foaming layer 13 used as a substrate, It is preferred to carry out heat adhesion of the 
laminated film two-layer [ this ] to the non-foaming layer 13 which consists of heat-resistant PS system resin by 
allotting the polystyrene-system-resin film plane in which effective heat adhesion is possible to the side in the car, 
and allotting the polyolefin-system-resin film plane which is excellent in sliding nature to a vehicle exterior. 
[0056] 

As for the thickness in the case of using a polyolefin-system-resin film, it is preferred that they are 10-100 
micrometers and also 20-50 micrometers. When the thickness of a polyolefin-system-resin film is thinner than 10 
micrometers, an allophone preventive effect may not be acquired. On the other hand, when thicker than 100 
micrometers, by distortion at the time of shaping of a polyolefin-system-resin film, heat-resistant modification may 
arise in an interior material, or cost may increase to it vainly. 
[0057] 

As for the thickness in the case of using a polystyrene-system-resin film, it is preferred that they are 10-100 
micrometers and also 20-50 micrometers. When the thickness of a polystyrene-system-resin film is thinner than 10 
micrometers, the stable adhesive property with the non-foaming layer 14 may not be acquired. On the other hand, 
when thicker than 100 micrometers, if a lot of quantity of heat is given, the stable adhesive property with the non- 
foaming layer 13 can be acquired, but the fall of large productivity may be caused or heat-resistant modification may 
arise in an interior material by distortion at the time of shaping of a polystyrene-system-resin film layer. 
[0058] 

A nonwoven fabric can also be used as the allophone prevention material 14. When a car is equipped and the 
nonwoven fabric (nonwoven fabric for following and allophone prevention) 14 used as this object for allophone 
prevention quenches in the car by an air conditioner etc., and although the allophone generated during a run on an 
irregular road surface and the run by a sharp curve is prevented, it demonstrates an effect. 
[0059] 

If the nonwoven fabric 14 for allophone prevention is the blanket-like object to which raw material fibers were joined 
with adhesives, melting textiles, or a mechanical method, it may be used by any kind. The kind in particular of raw 
material fibers is not limited, either, but either a synthetic fiber a semi-synthetic fiber or a natural fiber can be used. 
Specifically, natural fibers, such as synthetic fibers, such as polyester, polypropylene, polyamide (nylon), and 
polyacrylonitrile, wool, cotton, the regenerated fiber which originates in natural fibers, such as cellulose, further, etc. 
can be used. As a synthetic fiber, polyester fiber is preferred also in these, and an especially heat-resistant high 
polyethylene terephthalate fiber is preferred. Using these textiles alone can also combine and use two or more sorts. 
A junction binder bonded fabric, a needle punch cloth, a span bond cloth, spray fiber cloth, or a stitch-bonding cloth 
is mentioned by the manufacture method, and any nonwoven fabric can be used for the kind of nonwoven fabric. 
Among these, the span bond cloth and water punch cloth which consist of a continuous glass fiber filament are 
preferred. It is convenient for crimp nature having a filament, and intensity being high, having soft aesthetic property, 
and absorbing a sound. 
[0060] 

When quality and cost are taken into consideration, as for the nonwoven fabric 14 for allophone prevention, it is 
preferred to have the eyes of 10 - 50 g/m 2 , and also it is preferred to have the eyes of 20 - 40 g/m 2 . By the 
superintendent officer below 10 g/rrr, in the part in which the nonwoven fabric 14 for allophone prevention was 
formed, the surface of the vehicle exterior non~foaming layer 13 is selectively exposed, and an effective allophone 
preventive effect may not be shown. On the other hand, in the superintendent officer more than 50 g/m 2 , by the 
molding strain of the allophone prevention material 14, heat-resistant modification may arise in an interior material, 
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or cost may increase to it vainly. 
[0061] 

The method of laminating without carrying out melting of the base material resin of the vehicle exterior non-foaming 
layer 13, sticking the fused vehicle exterior non-foaming layer 13 by pressure with the foaming sheet 1 1 and the 
nonwoven fabric 14 for allophone prevention and using an adhesives layer substantially as a method of laminating the 
nonwoven fabric 14 for allophone prevention to the vehicle exterior non-foaming layer 13 is preferred. As the reason, 
the base material resin which constitutes the vehicle exterior non-foaming layer 13 sinks into the nonwoven fabric 
14 for allophone prevention moderately, When a good adhesive property is acquired and a car is equipped according 
to an anchor effect, the stable adhesive property which does not have omission in prolonged use and the use under 
a harsh environment is acquired, Since a foaming core layer, a non-foaming layer, and a nonwoven fabric layer are 
simultaneously laminated at one process, it is mentioned that it is possible that the complicatedness of work is 
canceled and to suppress the increase in a manufacturing cost in order not to use an adhesives layer substantially 
etc. 
[0062] 

What base material resin of the vehicle exterior non-foaming layer 13 which the adhesion side with the vehicle 
exterior non-foaming layer 13 of the foaming sheet 11 fused is hard to receive a damage, After contacting the base 
material resin which constitutes the fused vehicle exterior non-foaming layer 13 from a reason the firmer adhesive 
property of the vehicle exterior non-foaming layer 13 and the nonwoven fabric 14 for allophone prevention is 
acquired to the nonwoven fabric 14 for allophone prevention, the nonwoven fabric 14 for allophone prevention has 
the still more preferred method of carrying out the sticking-by~pressure unification of the opposite side to the 
foaming sheet 1 1. 
[0063] 

Although it is also possible to laminate the nonwoven fabric 14 for allophone prevention via the hot melt adhesive 
layer 15 as a method of forming in the substrate for automotive interior materials, In order to acquire a stable 
adhesive property in the use under a harsh environment, especially an elevated temperature, the hot melt adhesive 
layer 15 needs adhesive and heat-resistant to be improved, and it is possible that work becomes complicated etc. by 
that a manufacturing cost increases and the process of laminating an adhesives layer with difficult treatment 
increasing. 
[0064] 

If it is blanket-like objects to which raw material fibers were joined with adhesives, melting textiles, or a mechanical 
method, such as a nonwoven fabric and textile fabrics, as the skin material 1 6, it may be used by any kind. Among 
this, a nonwoven fabric is well used by usual. The kind in particular of raw material fibers is not limited, either, but 
either a synthetic fiber a semi-synthetic fiber or a natural fiber can be used. Specifically, the regenerated fiber of the 
natural fiber origin of cellulose, such as natural fibers, such as synthetic fibers, such as polyester, such as 
polyethylene terephthalate, polypropylene, polyamide (nylon), and polyacrylonitrile, wool, cotton, and rayon, etc., etc. 
can be used. It can also be used combining these. As a synthetic fiber, polyester fiber is preferred also in these raw 
material fibers, and an especially heat-resistant high polyethylene terephthalate fiber is preferred. 
[0065] 

As a skin material, as described above, textile fabrics, a nonwoven fabric, etc. are mentioned, but a nonwoven fabric 

is more preferred than molding workability. As a kind of nonwoven fabric, a junction binder bonded fabric, a needle 

punch cloth, a span bond cloth, spray fiber cloth, or a stitch-bonding cloth is mentioned by the manufacture method, 

and any nonwoven fabric can be used. 

[0066] 

[Example] 

Although this invention is explained still in detail based on an example below, thereby, this invention does not receive 
restriction at all. The thing which uses the resin used for the example and the comparative example for Table 1 as 
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allophone prevention material, a skin material, a hot melt adhesive layer, etc. is shown in Table 2. 

[0067] 

[Table 1] 
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[0068] 
[Table 2] 
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Each numerals about the resin shown in Table 1 are as follows. 
Denaturation PPE : Modified-polyphenylene-ether resin 
PS : polystyrene resin 

SMAA copolymer : Methacrylic acid denaturation polystyrene resin 
HIPS : high-impact-polystyrene resin 

The valuation method performed by the example and the comparative example is shown below. 
(A core layer and the thickness of a Plastic solid) 

A thickness of 20 places was measured crosswise [ of the primary foaming sheet and the Plastic solid ], and the 
average value of the measured value was computed. 
(Expansion ratio) 

Density df of a primary foaming sheet is measured according to JIS K 7222, and it is the density dp of denaturation 
PPE system resin. It measured according to JIS K 71 12, and asked from the following formula. 
Expansion ratio = dp/df 
(Rate of a closed cell) 

It measured according to ASTMD-2859. (A multi-pycnometer (made in Beckmann) is used) 
(Cell diameter) 
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The section of the primary foaming sheet was observed with the optical microscope, the cell diameter of 20 pieces 

was measured, and the average value of the measured value was computed. 

(Eyes) 

Average value was computed, after cutting down the specimen with a size of 10 cm x 10 cm and measuring those 
weight from five places of the extrusion direction of a primary foaming sheet. 
(Adhesive tension shear test) 

After extracting the specimen (150 mm x 25 mm) and making oneself recuperate for 48 hours in the state of the 
homoiothermal constant humidity of 20 ** and 60%RH, it attached to the grip of a tension tester (Shimazu autograph 
DSS-2000), and shearing strength was measured by speed-of-te sting 200 mm/min among a 23 ** thermostat. 
(Average value is computed by N= 5) 

As a standard of a judgment, the following standards were used in consideration of the practicality as an automotive 
interior material. 

O What was not able to be measured since the adhesive property was very firm, material destruction of the 
foaming core layer did not arise but the non-foaming layer fractured. 

O .. Thing which is more than 10N/25mm and by which material destruction of the foaming core layer was observed. 
** Thing which is less than 10N/25mm and by which material destruction of the foaming core layer was observed, 
x .. That by which less than 1 0N/25mm or material destruction of the foaming core layer was not observed. 
(Foaming lamination layer sheet appearance visual evaluation after a shaping heating process) 
0 .. The foam breaking (cave) of the interface of a foaming core layer~non~foaming layer and the foaming cell of a 
foaming core layer is not accepted. 

** Although the foam breaking (cave) of the foaming cell of a foaming core layer is not accepted, about [ phi0.2- 
phi2mm ] small air bubbles are accepted in a non-foaming layer side. 

x .. The foam breaking (cave) of the interface of a foaming core layer-non-foaming layer and the foaming cell of a 
foaming core layer is accepted. 
(Heat test) 

The specimen (150 mm x 25 mm) was extracted from the foaming sheet, and where it turned the outdoor side up and 
a single-sided short side end is fixed, the height (hO) of the fixed shorter side and an opposite side edge part was 
measured. It held for 24 hours in the thermostat set as 100 ** **2 ** in this state, and after returning to ordinary 
temperature, the height (hi) of the end was measured again. Heat-resistant deformation was calculated from the 
difference (h0-h1) of early height and the height after a heatproof. 

As a standard of a judgment, the following standards were used in consideration of the practicality as an automotive 
interior material. 

O .. Heat-resistant deformation Less than **3.0 mm 

** .. Heat-resistant deformation -10.0 — 3.0mm and 3.0-10.0 mm 

x .. Not less than **10.0 mm 

(Example 1) 

So that it may become 40 % of the weight of PPE resinous principles, and 60 % of the weight of PS resin ingredients. 
Foaming agent (iso-butane / n-butane =85/15) 3.4 weight section and talc 0.32 weight section which use iso~butane 
as the main ingredients to mixed resin 100 weight section which mixed 57.1 copies of PPE resin (A) and 42.9 copies 
of PS resin (B) are kneaded with an extrusion machine, It extruded with the circular dice and the foaming sheet was 
obtained via the taking over roll. 
[0069] 

The obtained foaming sheet is made to cool to the room temperature (23 **) which is below heat deflection 
temperature (125 **), At **10 ** with a soak oven (DH62 made from Yamato) temperature inside of 80 **, 10 hours, 
An extrusion machine performing melting and kneading so that resin temperature may be 245 ** in an outdoor side 
non-foaming layer about mixed resin of 50 copies of SMAA copolymer resin (C), and 50 copies of HIPS resin (D), and 
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extruding to film state using a T die, after carrying out accelerating curing. From one side, the allophone prevention 
material (E) of the secondary layer eye was stuck by pressure and laminated in a delivery and these forms for which 
a foaming sheet, an extrusion film, and allophone prevention material (E) are put simultaneously, and a 1 50- 
micrometer-thick outdoor side non-foaming layer and allophone prevention material were formed. 
[0070] 

Carry out foaming sheet reversal and the inter ior-of-a™ room side non-foaming layer Next, 20 % of the weight of PPE 
system resinous principles, So that it may become 80 % of the weight of PS system resinous principles 28.6 copies of 
PPE system resin (A), Extruding [ an extrusion machine performs melting and kneading so that resin temperature 
may be 265 ** about the mixed resin which mixed 71.4 copies of PS system resin (B), and ] to film state using a T 
die. From one side, the hot melt adhesive layer (G) of the secondary layer eye was simultaneously stuck by pressure 
and laminated in a delivery and these forms that put an extrusion film and a hot melt adhesive layer between a 
foaming sheet and the unlaminated field of a non-foaming layer, and the 1 20-micrometer-thick interior~of-a~room 
side non-foaming layer was formed. Via the hot calender roll, sticking by pressure and a temporary stop were 
performed for the skin material (F) whose number is the third, and the foaming lamination layer sheet for automotive 
interior materials was obtained. 
[0071] 

The sample (150 mm x 25 mm) was started from the obtained foaming lamination layer sheet for automotive interior 
materials, and the adhesive tension shear test of a double-sided non-foaming layer and a foaming core layer and the 
heat test were done. 
[0072] 

Next, as a result of carrying out appearance viewing of the obtained foaming lamination layer sheet for automotive 
interior materials heating and after that to the skin temperature of 1 55 ** by the heating process at the time of a 
fabricating operation, there was no foam breaking (cave) of a foaming cell in the interface of a foaming core layer- 
non-foaming layer, and the inside of a foaming core layer, and it was a good foaming lamination layer sheet for 
automotive interior materials. 
(Example 2) 

After cooling radiationally automatically and making oneself recuperate for two weeks in the atmosphere after 
foaming sheet formation using mixed resin of the same presentation as Example 1, An outdoor side non-foaming 
layer so that it may become 20 % of the weight of PPE system resinous principles, and 80 % of the weight of PS 
system resinous principles 28.6 copies of PPE system resin (A), 1 50 micrometers in thickness were formed extruding 
[ the extrusion machine performed melting and kneading so that resin temperature might be 265 ** about the mixed 
resin which mixed 71.4 copies of PS system resin (B), and ] to film state using a T die. Except the above, the 
foaming lamination layer sheet for automotive interior materials was obtained by the method of the example 1 
statement. 
[0073] 

The sample (150 mm x 25 mm) was started from the obtained foaming lamination layer sheet for automotive interior 
materials, and the adhesive tension shear test of a double-sided non-foaming layer and a foaming core layer and the 
heat test were done. 
[0074] 

Next, as a result of carrying out appearance viewing of the obtained foaming lamination layer sheet heating and after 
that to the skin temperature of 155 ** by the heating process at the time of a fabricating operation, there was no 
foam breaking (cave) of a foaming cell in the interface of a foaming core layer-non-foaming layer, and the inside of a 
foaming core layer, and it was a good foaming lamination layer sheet for automotive interior materials. 
(Example 3) 

After cooling radiationally automatically and making oneself recuperate for five days in the atmosphere after foaming 
sheet formation using mixed resin of the same presentation as Example 1, the foaming lamination layer sheet for 
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automotive interior materials was obtained by the method of the example 1 statement except the above. 
[0075] 

The sample (150 mm x 25 mm) was started from the obtained foaming lamination layer sheet for automotive interior 
materials, and the adhesive tension shear test of a double-sided non-foaming layer and a foaming core layer and the 
heat test were done. 
[0076] 

Next, as a result of carrying out appearance viewing of the obtained foaming lamination layer sheet heating and after 
that to the skin temperature of 155 ** by the heating process at the time of a fabricating operation, there was no 
foam breaking (cave) of a foaming cell in the interface of a foaming core layer-non-foaming layer, and the inside of a 
foaming core layer, and it was a good foaming lamination layer sheet for automotive interior materials. 
(Example 4) 

After cooling radiationally automatically and making oneself recuperate in the atmosphere after foaming sheet 
formation for 8 hours using mixed resin of the same presentation as Example 1, An outdoor side non-foaming layer 
so that it may become 20 % of the weight of PPE system resinous principles, and 80 % of the weight of PS system 
resinous principles 28.6 copies of PPE system resin (A), 150 micrometers in thickness were formed extruding [ the 
extrusion machine performed melting and kneading so that resin temperature might be 265 ** about the mixed resin 
which mixed 71.4 copies of PS system resin (B), and ] to film state using a T die. Except the above, the foaming 
lamination layer sheet for automotive interior materials was obtained by the method of the example 1 statement. 
[0077] 

The sample (150 mm x 25 mm) was started from the obtained foaming lamination layer sheet for automotive interior 
materials, and the adhesive tension shear test of a double-sided non-foaming layer and a foaming core layer and the 
heat test were done. 
[0078] 

The obtained foaming lamination layer sheet to the skin temperature of 155 ** by the heating process at the time of 
a fabricating operation Next, heating, As a result of carrying out appearance viewing after that, although the foam 
breaking (cave) of the foaming cell was not observed in the inside of a foaming core layer, the foaming lamination 
layer sheet for automotive interior materials in which about [ phi0.2-phi2mm ] small air bubbles are accepted in a 
non-foaming layer side was obtained. 
(Comparative example 1) 

So that it may become 40 % of the weight of PPE resinous principles, and 60 % of the weight of PS resin ingredients. 
Immediately after [ obtaining by kneading and extruding foaming agent (iso-butane / n-butane =85/15) 3.4 weight 
section and talc 0.32 weight section which use iso-butane as the main ingredients to mixed resin 100 weight section 
which mixed 57.1 copies of PPE resin (A), and 42.9 copies of PS resin (B) ], Foaming core layer temperature is in a 
130 ** state with a heat deflection temperature of not less than 125 **, and to both sides. In forming the non- 
foaming layer which comprises mixed resin which mixed 28.6 copies of PPE system resin (A), and 71.4 copies of PS 
system resin (B) so that it may become 20 % of the weight of PPE system resinous principles, and 80 % of the weight 
of PS system resinous principles, the foaming lamination layer sheet was formed using the co-extrusion multilayer 
dice of three layers. 
[0079] 

Next, the hot melt adhesive layer (G) and the skin material (F) were stuck in the any 1 direction of a foaming 
lamination layer sheet by pressure via the hot calender roll adjusted by a delivery, the skin temperature of 120 **, 
and 10~m the speed for /, temporary sealing was performed, and the foaming lamination layer sheet for automotive 
interior materials was obtained. 
[0080] 

The sample (150 mm x 25 mm) was started from the obtained foaming lamination layer sheet, and the adhesive 
tension shear test of a double-sided non-foaming layer and a foaming core layer and the heat test were done. 
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[0081] 

Next, as a result of carrying out appearance viewing of the obtained foaming lamination layer sheet heating and after 
that to the skin temperature of 1 55 ** by the heating process at the time of a fabricating operation, the foam 
breaking (cave) of the foaming cell was observed in the interface of a foaming core layer~non~-foaming layer, and the 
inside of a foaming core layer, and the good foaming lamination layer sheet for automotive interior materials was not 
able to be obtained. As a result of verifying, the skin temperature of the foaming lamination layer sheet understood 
that it was 140 ** as a non-foam breaking limit, and it discovered that the difference about [ by a season ] 
atmospheric temperature change changed with the manufacturing method of a foaming lamination layer sheet. 
[0082] 

The evaluation result of the automotive interior material obtained by Examples 1-4 and the comparative example 1 is 
shown in Table 3. 
[0083] 
[Table 3] 
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[Effect of the Invention] 

A foaming lamination layer sheet for automotive interior materials of this invention, and a manufacturing method for 
the same, After forming an extrusion foaming sheet and a foaming sheet is cooled below at heat deflection 
temperature (HDT) r still more preferably, After [ fixed ] carrying out time cooling care of health, the laminating 
condition of a non-foaming layer is improved in this non-foaming layer being laminated, The high foaming lamination 
layer sheet for automotive interior materials of the cost competitiveness where the foaming lamination layer sheet 
for automotive interior materials which problems, such as heating foam breaking at the time of a fabricating 
operation, do not produce was obtained and which was excellent in heat resistance and lightweight nature can be 
obtained. 

[Brief Description of the Drawings] 

[Drawing l]Drawing 1 is an important section ********** type explanatory view showing one embodiment of the 
automotive interior material concerning this invention. 

[Drawing 2] Drawing 2 is an important section ********** type explanatory view showing other one embodiments of 
the automotive interior material concerning this invention. 
[Description of Notations] 

10: The foaming lamination layer sheet for automotive interior materials 
1 1 : Foaming sheet 

12: In-the-car side non-foaming layer 
13: Vehicle exterior non-foaming layer 
14: Allophone prevention material 
15: Hot melt adhesive layer 
16: Skin material 
17: Adhesives layer 
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[Drawing 1] 




[Drawing 2] 



